Supplemental Methods

Purification of ATP-binding proteins
Prior to purification of ATP-binding proteins, endogenous ATP was removed from HEK293 protein samples using Amicon ® Ultra-4 centrifugal filter devices (Merck/Millipore, Darmstadt, Germany) with a molecular weight cutoff of 10,000 Dalton. ATP-binding proteins were purified from 300 µg of ATP-depleted HEK293 protein samples by precipitation with Distances between R324 (wild type GS; depicted as black lines), or S324 (depicted as green lines) and C324 (depicted as red lines) in GS mutants, and the β-phosphate group of ATP in states GSATP (A) and GSATP+GLU (B) or ADP in state GSADP+GGP (C), respectively, during the 20 -100 ns interval. The left/middle/right columns show trajectories that were equilibrated at 299.9/300.0/300.1 K, respectively. Mean distances of the respective trajectory are provided in the legend (mean standard error < 0.1 Å). Distances between R340 and (A) the carbonyl oxygen of GGP in state GSADP+GGP, (B) the γ-carboxylic function of glutamate in state GSATP+GLU, (C) the γ-phosphate group of ATP in state GSATP, and (D) the γ-phosphate group of ATP in state GSATP+GLU. The left/middle/right columns show trajectories that were equilibrated at 299.9/300.0/300.1 K, respectively. Mean distances of the respective trajectory are provided in the legend with mean standard error in parentheses. Stability map depicting significant differences (p < 0.05) in the structural stability for the GS decamer as computed by CNA between wild type GS and the R341A mutant. Protein structures were extracted from the GS ADP+GGP state. Blue colors indicate that two residues are less stably connected in the wild type, red colors that two residues are less stably connected in the R341A mutant. The secondary structure of GS is depicted on the top, with orange bars representing β-strands and black bars representing -helices; H8 is labelled. 
